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Abstract
Purpose: As the second of two papers addressing challenges in applying best evidence to physiotherapy practice, the
purpose of this paper is to explore health and clinical reasoning models that can facilitate evidence-based practice.
Summary of Key Points: The challenge and importance of using skilled clinical reasoning in applying research evidence and
managing patients that fall outside the available evidence are discussed. The importance of a holistic understanding of
health and illness is emphasised and three models of health and disability are considered and the concept of “hypothesis
categories” is proposed to assist therapists to transfer these conceptual models to actual decision making in practice. Next,
research supporting therapists’ use of “Clinical Reasoning Strategies” is reviewed distinguishing between diagnostic
reasoning and narrative reasoning. Lastly, the organisational behaviour management practice of benchmarking is proposed
as an important strategy to further facilitate application of research evidence in practice behaviour. Conclusion: A key
challenge facing the profession is how best to assist clinicians’ application of research findings to practice and how to
optimise experience-based evidence when research evidence is either poor or missing. To practice in a truly holistic patientcentred, evidence-based way clinicians need good conceptual understandings of health, pain and disability and equally
good critical and reflective reasoning and management skills.
Introduction
This is the second of two papers that addresses the
challenges that clinicians face in applying evidencebased practice and researchers and clinicians face in
producing relevant and sound evidence for practice (see
volume 4 number 3). This second paper highlights
models of health and clinical reasoning that can facilitate
evidence-based practice.
The challenge and importance of using skilled
clinical reasoning in applying research evidence and
managing patients that fall outside the available
evidence
The value of clinical expertise is emphasised by Sackett
in the statement ‘external clinical evidence can inform,
but never replace, individual clinical expertise. [This]
expertise will assist the practitioner in deciding whether
© Internet Journal of Allied Health Sciences and Practice, 2006

the external evidence applies to the individual client at all
and, if so, how it should be integrated into the clinical
decision’ (p. 73).1 Unfortunately clinical expertise is still
under-researched and experts, like everyone, are subject
to human bias and error.2-6 Expertise clearly is more than
the mere sum of knowledge and skills. Rather, expertise
is perhaps best conceptualised as a continuum along
multiple dimensions including clinical outcomes, personal
attributes such as professional judgement, technical
clinical and critical thinking skills, communication and
interpersonal skills, and knowledge base as well as
cognitive and metacognitive proficiency.7
While further research is needed to explore what
constitutes expertise, the importance of drawing on
expert opinion and personal experience-based evidence
in order to apply the results of research in clinical
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practice is very strong. The difficulty of applying research
results in practice is nicely summarised by Cox.8
“Scientific method focuses on one variable
at a time across a hundred identical
…(subjects) to extract a single,
generalisable “proof”. … Clinical practice
deals with a hundred variables at a time
within one …(subject) … in order to
optimise a mix of outcomes intended to
satisfy the particular …(subject’s) current
needs and desires.”

practice is not cook-book practice and therapists need
appropriate knowledge and skill in clinical reasoning if
they are to successfully and critically apply the evidence
that is available from both research and their own
experience-based knowledge. Rigorous strategies can
be applied to the task of deriving knowledge from
practice experience, this experience-based knowledge
comprising valuable evidence for practice.11
Challenges to clinicians’ conceptualisations of
health and disability
Successfully applying research evidence to practice and
managing patients whose presentations fall outside the
research evidence available requires a holistic
understanding of health and disability and clinical
reasoning proficiency to recognise when factors are and
are not relevant to the individual patient. A variety of
health and disability models are now available to assist
therapists understanding of the multiple determinants of
health. Three example models of health and disability
are presented that can assist clinicians to appreciate the
scope of focus their clinical reasoning must encompass.
Perhaps the most generic of these is the World Health
Organisation model (Figure 1) that formed the basis for
their International Classification of Functioning, Disability
and Health.12

Evidence-based practice requires professional judgment
and sound clinical reasoning. Reasoning is needed to
evaluate the quality of evidence, to apply that evidence
and to manage those patients whose unique clinical
presentation fall outside the population characteristics
where evidence does exist—what Schön calls the grey
zones of practice.9 But just how big is the grey zone of
clinical practice? Medical research using expert panels to
develop criteria for assessing the appropriateness of
clinical procedures reveals as much as 38% of some well
established procedures are carried out in situations of
uncertainty.10 In physiotherapy, most patient problems
are multifactorial, often with more than one source of
pain or impairment and typically with their own unique
mix of environmental, psychosocial, cultural and physical
Here the patient’s health condition can be seen to both
contributing factors, and patients’ problems are rarely
influence and be influenced by their body functions and
managed with a single procedure. Thus we can readily
structures (or physical status), their capacity and
agree that the degree of uncertainty, the grey zones, in
performance of functional activities of life, and their
physiotherapy practice is also considerable. According to
subsequent ability to participate in their family, work, and
David, clinical practice seems to consist of a few things
leisure roles. Importantly, the two boxes at the bottom of
we know, a few things we think we know (but probably
Figure 1 also emphasise the potential significance that
don’t), and lots of things we don’t know at all.10 Even with
contextual environmental and personal factors can have
the growing database of research findings the
on the person’s physical status, activities and
requirement for clinicians to make decisions under
participation, and their health condition.
conditions of uncertainty will continue. Evidence-based
__________________________________________________________________________________________________
He alth condition
(disorder or disease)

Body functions
and structure s
i.e. impairments

Activ itie s

Participation

capabilities and restrictions
in function

Env ironme ntal factors
e.g housing, sanitation,
work place conditions, locality

capabilities and restrictions
e.g. work, recreation, social

Pe rsonal factors
e.g. beliefs, perspectives, culture, socioeconomic status, education

Figure 1: World Health Organisation model of Health and Disability (World Health Organization, 2001, p. 18)
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__________________________________________________________________________________________________
Gifford’s Mature Organism Model (Figure 2) provides
influences, be they physical or psychosocial, can
another model of health and disability that again
influence the patient’s pain or disability experience and
highlights the multifactorial nature of health and
clinical presentation both positively and negatively. The
introduces therapists to the important construct of pain
relevance that physical and psychosocial factors
ultimately have to the individual is determined in part by
mechanisms that provide a physiological basis for how
the various physical, environmental, and psychological
the person’s central processing of events.13 Where one
factors inter-relate.13 The circle labeled “Tissues,” that
patient successfully adjusts to life’s physical,
can produce symptoms in their own right through input
environmental, and psychosocial obstacles, another is
sensory mechanisms in what has been called
threatened (consciously or unconsciously) with the
“nociceptive” and “neurogenic” pain, reflects an
negative effect of altered neural processing contributing
individual’s physical health. The ‘Environment’ circle, like
to the maintenance of their pain and disability.
the W.H.O. model, highlights how environmental

___________________________________________________________________________

Figure 2: Mature Organism Model (Gifford, 1998)
__________________________________________________________________________________________________
A third model (Figure 3, next page) of health and
disability that is helpful in conceptualising the interaction
of the different variables that can contribute to a patient’s
pain and disability experience, and clinicians must
therefore consider in their clinical reasoning, is the model
by Main et al.14 This model highlights the familiar
sequence of events where injury and the associated pain
and physical impairments that ensue often lead to
altered movement and motor function and reduced
physical activity. If allowed to continue, the longer-term
consequence is withdrawal from work and social
activities and ultimately physical deconditioning. The
boxes surrounding this central common cycle of events
represent the numerous factors that can work to the
patient’s advantage or disadvantage in determining how
they cope with their physical injury. Their own beliefs,
attributions, emotions, and coping strategies, combined
with family, work, and socio-economic factors, can all
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impact on their health condition. All three models of
health and disability presented are consistent with a
biopsychosocial philosophy of practice.15-17
Challenges to practicing within these holistic models
of health and disability
Hypothesis Categories
Applying research evidence to practice when research
evidence is either poor or absent, we argue, requires
being able to assess and weigh the relevance of the
different variables depicted within the above models of
health and disability. Clinical patterns exist and can be
learned within every aspect of each of these models,
whether it is the symptoms and signs of a specific tissue
disorder, the ergonomic or training factors predisposing
to a pain state or the psychosocial influences that
contribute to turning a relatively benign musculoskeletal
pain into a chronic disability. To assist therapists to

transfer these conceptual models to actual decision
making in practice, the concept of “Hypothesis
Categories” has been put forward to represent the
1).18

categories of decisions needed when taking into account
the range of variables portrayed in these three models
(Table

________________________________________________________________________________________________________________________________________________________

Figure 3: Model of health and disability illustrating influences of biomedical, physiological, psychological, socioeconomic and

iatrogenic factors on disability (Main et al 2000 p 104)
__________________________________________________________________________________________________
Table 1:

•

Hypothesis categories: categories of judgments considered by manual therapists that assist in understanding
the patient as a person and their problem(s) (Jones and Rivett 2004 p. 14)

•
•
•

Activity capability/restriction (abilities and difficulties an individual may have in executing activities) and
Participation capability/restriction (abilities and problems an individual may have in involvement in life situations)
Patients’ perspectives on their experience
Pathobiological mechanisms (tissue healing mechanisms and pain mechanisms)
Physical impairments and associated structure/tissue sources

•

Contributing factors to the development and maintenance of the problem

•
•
•

Precautions and contraindications to physical examination and treatment
Management and treatment
Prognosis

________________________________________________________________
Where activity and participation restrictions will often
correlate with patients’ goals, it is their capabilities that
usually provide the point from where retraining or
reactivation must commence. Cognitive-behavioural
strategies such as pacing, incrementing and motor
retraining build upon patients’ current capabilities to
© Internet Journal of Allied Health Sciences and Practice, 2006

develop and implement programs of reactivation and
retraining.19,20,21 If patients are only directed to those
activities they can no longer perform the result is often
continued unsuccessful performance and failure.
Therefore, management of specific impairments such as
inadequate motor control are commenced from postures
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or activities with which the
similarly, general physical
commences from what the
there, aims to progressively
participation levels.

patient can succeed and,
and social reactivation
patient can do and from
increase their activity and

The Hypothesis Category “Patients’ Perspectives on
their Experience” is designed to cue therapists to
specifically screen for and come to understand the
person behind the problem.18 It is now well recognized
that patients’ perspectives can be obstacles to their
recovery, either as antecedents to their pain or health
states and activity/participation restrictions or as
consequences.14,22,23,24,25,26,27 Patients’ perspectives (e.g.
understandings, beliefs, emotions) must be considered,
and hence screened for when attempting to understand
the factors that may be causing or contributing to their
activity and participation restrictions. If a particular
perspective has been hypothesized to be potentially
relevant as an antecedent to a patient’s pain or disability,
the therapist must then, with the patient, endeavor to
understand those factors in the patient’s life which are
responsible for, or have contributed to, the identified
perspective. These may include such things as past and
present negative personal experiences (e.g. abusive
relationships, conflicting or disempowering medical
management) that have contributed to shaping the
patient’s present beliefs, attributions, and self-efficacy.
Questionnaires are now available to screen for such
factors, but at best all they can do is highlight when
these factors appear to be present. To establish the
existence and relevance of such factors and if needed,
address them through the course of management,
therapists must return to their own inquiry skills to
discover with the patient the basis and significance of
those perspectives to their pain and disability
experiences.

5

Structures/Tissue sources” category relates to
recognising patterns of physical impairment that result in
pain and disability, and when possible, identifying the
precise sources of the pain. While research will continue
to clarify the differentiating features of specific
musculoskeletal conditions, at present exact tissue
sources in many pain states cannot be clinically isolated.
As such, the impairment system of categorisation
adopted by the American Physical Therapy Association
is arguably the most valid depiction of what clinicians can
accurately identify.29
The remaining Hypothesis Categories: “Contributing
Factors,”
“Precautions
and
Contraindications,”
“Management and Treatment.” and “Prognosis” are selfexplanatory and will not be elaborated on here. From this
overview of the range of decisions therapists must make
to successfully recognise and work with patients in the
management of their problems, it should be evident that
research is unlikely to ever provide prescription for
management of the countless interactions of the
variables contributing to an individual’s pain state – nor is
it the aim of research to do this. Rather, research and the
clinical guidelines that emanate from this research,
assists clinicians to recognise clinical patterns of
presentation along with general, and sometimes more
specific, strategies of management. It is then up to
clinicians to use their knowledge of this evidence along
with their reasoning and therapeutic skills to apply, and
as required, make modifications according to the unique
presentations and circumstances of their own patients.
Where research evidence is lacking clinicians must draw
on their own experience-based knowledge minimising
error by adopting critical and reflective reasoning
processes. Just as the models of health and disability
and the hypothesis categories can assist clinicians in
applying research findings to clinical practice, so too can
greater awareness by the clinician of the focus of their
reasoning throughout interactions with patients assist in
application of research results and management of those
patients for whom formal research investigating their
presentation is still lacking.

Patients’ activity and participation capabilities and
restrictions, associated perspectives, psychosocial
problems, and specific physical impairments are an
expression of their pathobiology and life circumstances.
The hypothesis category “Pathobiological Mechanisms”
is composed of data about tissue mechanisms and also
Clinical Reasoning Strategies
pain mechanisms.28 It was designed to prompt therapists
In a qualitative study using a grounded theory, case
to include in their reasoning consideration of the
study methodology, Edwards examined the nature and
mechanisms by which the patient’s symptoms and signs
scope of clinical reasoning of expert physiotherapists
are being initiated and/or maintained. Tissue
working in three physiotherapy settings, manipulative
mechanisms relate to issues of tissue health and stages
physiotherapy,
neurological physiotherapy
and
of tissue healing where pain mechanisms refer to the
domiciliary care.30,31 This study found that these expert
different input, processing and output mechanisms
physiotherapists employed a number of clinical
underlying the patients’ activity/participation restrictions,
reasoning strategies in their clinical practice regardless
unhelpful perspectives and physical impairments.
of setting (Table 2).
The
“Physical
Impairments
and
Associated
__________________________________________________________________________________________________
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Table 2: Clinical reasoning strategies representing different foci of thinking or action used in clinical practice (Edwards et al
2004)
•
•
•
•
•
•
•
•

Diagnostic reasoning: the formation of a diagnosis related to physical disability and impairment with consideration of
associated pain mechanisms, tissue pathology and the broad scope of potential contributing factors.
Narrative reasoning: the apprehension and understanding of patients’ illness experiences, ‘stories’, contexts, beliefs
and cultures.
Reasoning about procedure: the determination and implementation of treatment procedures
Interactive reasoning: the purposeful establishment and ongoing management of therapist-patient rapport
Collaborative reasoning: the nurturing of a consensual approach towards the interpretation of examination findings, the
setting of goals and priorities and the implementation and progression of treatment.
Reasoning about teaching: the activity of individualized and context sensitive teaching
Predictive reasoning: the active envisioning of future scenarios with patients including the exploration of their choices
and the implications of those choices
Ethical reasoning: the apprehension of ethical and practical dilemmas that impinge on both the conduct of treatment
and its desired goals, and the resultant action towards their resolution.

__________________________________________________________________________________________________
For the purposes of this paper the distinction between
In this sense, patients’ meaning perspectives create sets
two of these reasoning strategies, diagnostic and
of habitual expectations that serve as a (usually tacit)
narrative reasoning, is highlighted to emphasise the
belief system for interpreting and evaluating the meaning
importance of skilled clinical reasoning to evidenceof experience. In the context of physiotherapy, patients’
based practice. Through a process of inquiry,
meaning perspectives become filters through which their
examination and reflective management, the therapist
perceptions and comprehension of any new experience
attempts to understand the patient’s problem, while at
must pass. Therefore, if a patient’s meaning perspective
the same time trying to understand the patient’s personal
is judged to be unhelpful or counter-productive to
story/narrative or the context of the problem beyond the
recovery, such as “pain equals further damage,” as is
mere chronological sequence of events. Understanding
commonly found in patients with chronic pain, this then
the context, also called ‘narrative reasoning’, requires
can influence their other perceptions regarding such
attempting to understand the patient as a person,
things as therapeutic interventions, self-management
including their perspective of the problem and their
and expectations for what the future holds.
experiences (e.g. understanding, beliefs, desires,
motivations, emotions), the basis of their perspectives,
Analogous to attempting to identify underlying physical
and how the problem is affecting their life (i.e. their pain
contributing factors to patients’ symptomatic structures, it
or disability experience).32 This dimension of reasoning
is necessary for physiotherapists to delve into the basis
and understanding requires more than a good
of patients’ meaning perspectives (i.e. their
biomedical knowledge base and technical skills.
understanding, emotions, beliefs, and attributions) in
Successful narrative reasoning, aimed at understanding
order to understand these perspectives and to provide
the person, requires a good organisation of
information or discuss matters (of confusion or
biopsychosocial knowledge and the communication skills
misinterpretation) which are impeding effective
to successfully apply that knowledge.
collaboration. That is, patients’ meaning perspectives are
reflected in their “story” or the context in which those
Patients’ understanding, beliefs, attitudes, emotions and
views were shaped. While sometimes the information
expectations represent what Mezirow has called a
comes forward spontaneously, therapists must be able to
person’s “meaning perspective” (synonymous with
listen for and inquire about (i.e. screen) patients’
“frame of reference”).33,34 Understanding a patient’s
meaning perspectives and their basis, so as to identify
meaning perspective is the basis of narrative reasoning.
patterns suggestive of potential obstacles to recovery
An individual’s meaning perspective is acquired and
that may require attention. While some patients’
evolves from a combination of personal, societal, and
perspectives will fit recognisable patterns, others will be
cultural experiences where conscious and unconscious
unique and defy some universal truth of “normal” or
interpretations, attributions, and emotions coalesce to
“unhelpful.” In other words, narrative reasoning decisions
make up their views and feelings. Mezirow states:
cannot be reduced to a correct or incorrect empirical
judgment. Rather, therapists’ hypotheses regarding
“…that it is not so much what happens
patients’ meaning perspectives can only be validated
to people but how they interpret and
through therapist-patient consensus or what has been
explain what happens to them that
labeled communicative (as opposed to procedural)
determines their actions, their hopes,
management.31,35,36
their contentment and emotional wellbeing, and their performance.”34
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A distinction can then be made between understanding
and managing the problem to effect change (requiring
biomedically driven cause and effect thinking and action,
or “diagnostic reasoning” and “procedural management”)
versus understanding and interacting with the person to
effect change (requiring biopsychosocially driven
“narrative reasoning” and “communicative
management.)” In reality, a comprehensive diagnosis
should encompass what is learned from both the
diagnostic reasoning regarding the physical problem and
the narrative reasoning regarding the person. In practice,
clinicians regularly move between these two key areas of
thinking through all aspects of their assessment and
management.30,31
The challenge of promoting change in practice
The need for strategies to promote change in clinical
practice once research evidence is available has been
identified as one of the greatest challenges facing
evidence-based practice.37 The development of practice
guidelines is steadily increasing. For example, Maher, in
a keynote Musculoskeletal Physiotherapy Australia
conference, provided statistics from the physiotherapyevidence database (PEDRO) illustrating a steady
increase in low back pain research and subsequent
practice guidelines with 422 RCTs, 98 systematic
reviews and 19 published practice guidelines.38 However,
published research and practice guidelines alone are
insufficient to promote change in practice. Recognising
and addressing barriers to uptake of new information is
an emerging area of therapy research in itself.39,40 This
ranges from the need to present new practice
information in a manner that promotes its uptake to
providing snapshots of current best evidence as a
practice prompt (as is found in clinical guidelines) to
individual clinicians identifying what drives them to adopt
new research evidence and discontinue usual clinical
practice.41
One of the greatest impediments in clinical practice to
doing things differently is not knowing what is usual
practice, or whether it could be improved. Reviews of
individual patient progress notes occurs (usually in the
form of a discharge summary, or a letter to the referring
doctor), but it is rare that notes of groups of patients are
reviewed in the sense of cost of treatment, outcomes
provided by treatment, reasons for outliers, treatment
responses in a subgroup of patients, or the influence of
specific risk factors.40 Data mining has been described
recently as an important element to scientific enquiry of
clinical practice where numerous illustrations of poor or
harmful practices were identified by careful review of
patient notes.42 What is required for effective data mining
is of course, data, thus adequate patient notes would
include as much detail as possible about the patient,
his/her response to each treatment, details of the
treatments provided, and measures of outcome that
reflected the individual patient response to therapy.
Keeping abreast of current evidence is challenging in
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itself and instituting genuine change in practice
standards is particularly difficult in today’s economic
climate. In fact a paradox of good practice has always
been the cost associated with quality care. Taking more
time to understand patients and their problems and
addressing both physical and psychosocial factors, while
encouraging patient understanding, shared decision
making and self-management, is time-consuming and as
such can appear cost-prohibitive. The challenge is for
clinicians to provide holistic health care that is evidencebased and cost effective for the patient but also for their
own business or workplace requirements. Simply
providing the latest association developed information
card or practice guideline is insufficient to promote
significant change in practice behaviour.37
Benchmarking, initially developed from within industry, is
increasingly used in health care to promote best practice.
Clinical practice benchmarking is a structured system of
comparing and sharing available evidence across
institutions with value placed on all levels of evidence for
the purpose of identifying standards of excellence and
promoting change (Ellis, 2000). The benchmarking
process commences with the group, typically formed
across several institutions such as hospitals or private
practices, identifying areas of practice to be targeted and
then specific patient-focused outcomes of interest such
as pain, motor control or psychosocial assessment and
management. Structures or processes are then identified
as factors necessary to support the attainment of those
outcomes.
Next, the benchmark for each factor is constructed
through review of all levels of evidence, from systematic
reviews of quantitative research to qualitative studies
and consensus experience-based opinion of the
benchmark group members. Where possible, patients’
views are also sought. Once benchmarks have been
agreed on, current practice is then scored against those
benchmarks to establish a baseline against which
change in practice can then be determined. At this point,
the benchmarking literature simply describes the process
continuing with group members sharing examples of best
practice and developing plans for promoting
implementation of best practice.43 Since understanding
alone is not always sufficient to change practice,
mentoring or external consultation with clinicians more
experienced in the target area demonstrating and then
co-assessing/managing patients as takes place in
postgraduate education may be necessary. Evidencebased Practice organisations such as the Joanna Briggs
Institute now provide training packages to facilitate
benchmarking.
Conclusion
Research and practice guidelines are never intended to
be prescriptive of practice for an individual patient with
unique physical features and unique pain and disability
experiences. A key challenge facing the profession is
how best to assist clinicians’ application of research

Challenges in Applying Best Evidence to Physiotherapy: Part 2

findings to practice and how to optimise experiencebased evidence when research evidence is either poor
or missing. Different strategies of reasoning are needed
to be able to use this knowledge or evidence in practice.
This is especially so if future research moves beyond
simply classifying populations along traditional diagnostic
criteria and contextual dimensions of patient problems
such as psychosocial factors are more thoroughly
assessed.

8

understanding of health, pain and disability, and equally
good critical and reflective reasoning and management
skills in order to understand and manage the physical
problem to effect change (requiring “diagnostic
reasoning” and “procedural management”) while also
being able to understand and interact with the person to
effect change (requiring “narrative reasoning” and
“communicative
management”).
Lastly,
the
organisational behaviour management practice of
benchmarking is put forward as an important strategy to
To practice in a truly holistic patient-centred, evidencefurther facilitate application of research evidence and
based way, clinicians need good conceptual
change in practice behaviour.
__________________________________________________________________________________________________
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